DNA preparations from 24 New Zealand isolates, two reference strains of Mycobacterium bovis, and one reference strain each of Mycobacterium microti, Mycobacterium africanum, and Mycobacterium tuberculosis were characterized by restriction endonuclease analysis. Twenty-five restriction enzymes were investigated. The clearest differences in M. bovis patterns were obtained with the enzymes BstEII and BclI. These produced four and five different patterns, respectively, for the 24 local isolates. When the results from both enzymes were considered, seven different combinations were obtained. The patterns produced for the two reference strains of M. bovis could be distinguished from each other and also from the patterns produced for the local isolates. All patterns were reproducible and are now being used for typing M. bovis isolates. With either enzyme, the patterns produced for the M. tuberculosis, M. bovis, and M. africanum strains had many features in common, but all the M. bovis patterns were clearly more similar to each other than to the M. tuberculosis patterns. The patterns produced for the M. microti strain were markedly different from those produced for the other species. Restriction endonuclease analysis is clearly a useful method for inter-and intraspecific classifications of the tuberculosis complex. 
The tuberculosis complex (17, 19) consists of four closely related species: Mycobacterium tuberculosis, Mycobacterium bovis, Mycobacterium microti, and Mycobacterium africanum. Although this classification has historical significance and some epidemiological uses, all members of the complex have so many features in common that their status as separate species is widely disputed (15, 16, 18) .
Although M. bovis was legitimately accorded species status in 1970 (8) , it has been recognized as a separate entity for many years. It is the cause of endemic tuberculosis in cattle on a global scale (10) and is pathogenic for many other animals, including humans. Concerted efforts to control bovine tuberculosis have been made in many countries (9) , but complete eradication has proved difficult to achieve. In New Zealand, this lack of success has been attributed to reservoirs of M. bovis in feral animals, principally brushtailed possums (Trichosurus vulpecula) (3) . The absence of firm evidence is due to the difficulty in observing transmission under natural conditions and to the lack of a sensitive and reliable technique for intraspecific typing of M. bovis (3) .
Phage susceptibility has provided a typing system for M. tuberculosis, but efforts to extend this technique to M. bovis have been unproductive (14 Restriction endonuclease analysis. DNA was prepared as described previously (4, 12) . Briefly, cultures were grown in 200 ml of liquid medium for 6 to 10 weeks and then heat killed. The cells (0.2 to 1.0 g [wet weight]) were washed, treated with lysozyme, and then lysed with sodium dodecyl sulfate in the presence of nonspecific proteases. DNA was extracted with phenol-chloroform-isoamyl alcohol (25:24:1) and purified by dialysis. Its concentration in the final preparation was measured by fluorimetry (11) . DNA samples (4 ,ug) were digested with 20 to 40 U of each of the following restriction enzymes at the temperature and with the buffer specified by the supplier: ApaI, BamHI, BclI, BglI, BstEII, BstXI, ClaI, EcoRI, EcoRV, HaeIII, HindIII, KpnI 10 , X phage. The sizes of the X phage fragments are given in kilobase pairs.
The 13 isolates which had the same combination of patterns were not restricted to any of the four animal species and were from all three areas of New Zealand that have a major problem with bovine tuberculosis. When DNA was prepared a second time from recultured strains representing each of these combinations and was then digested with the same enzymes, patterns identical to the original patterns were obtained.
DISCUSSION
The digestion of mycobacterial DNA with restriction endonucleases produced a large number of DNA fragments which were difficult to differentiate. The resolution of the fragments shown in Fig. 1 and 2 was an improvement over that obtained in our earlier study on M. tuberculosis and was achieved by carrying out electrophoresis on longer gels and Only one strain each of M. microti and M. africanum was analyzed and, although these were reference strains, their restriction enzyme patterns may not be representative of their respective species. Nevertheless, it is interesting to note that although the M. microti patterns were very different from those of the other species, the M. africanum patterns had many fragment lines in common with both the M. bovis and the M. tuberculosis patterns. After Bcll digestion, the M. africanum pattern was more similar to the patterns of the M. bovis strains, whereas after BstEII digestion, it appeared more similar to the M. tuberculosis patterns. This particular strain of M. africanum was also found to be intermediate between M. bovis and M. tuberculosis by pyrolysis mass spectrometry (19) but was found to be more similar to M. bovis than to M. tuberculosis by numerical taxonomy (6) . The present study indicates that, as well as its role in intraspecific typing, restriction endonuclease analysis has great potential for classifying closely related species.
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